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BACKGROUND/OBJECTIVES: This study aims to benchmark the training programs of European ophthalmology residents.

SUBJECTS/METHODS: An online survey, aimed at European ophthalmology residents in training and those within two years of
completion, was sent through the national representatives of the European Society of Ophthalmology, Young Ophthalmologists
section (SOE-YO). The study involved 214 subjects representing 36 of the 44 European countries offering ophthalmology training

programs.

RESULTS: Among the surveyed, 74.8% of participants had an official national curriculum; 55.8% had a national specialty
examination to accredit their training as ophthalmologists. 45.8% were satisfied or very satisfied with the clinical skills acquired,
while 42.1% were completely dissatisfied with the surgical skills achieved. Considering the 4th year residents (mean duration of the
residency), many of them did not perform phacoemulsification surgery (34%), pterygium excision (46.9%), or repair of eyelid

laceration (31.3%).

CONCLUSIONS: There is great heterogeneity in the competencies achieved by residents in training according to their country of

origin, especially in terms of surgical competences.

Eye (2023) 37:725-731; https://doi.org/10.1038/541433-022-02040-3

INTRODUCTION

Residency programs have been established as the pillar of the
medical specialization training. As modern Ophthalmology
undergo further subspecialisation, the importance of training
could not be understated. However, despite its importance, there is
currently no consensus on the medical and surgical competences
that a trainee should acquire during residency in order to obtain
certification to practice as an ophthalmologist in the different
countries in Europe. This causes enormous variations of training
experience among trainees in different countries in the continent.
Additionally, the lack of standardization in terms of ophthalmic
training does not facilitate globalization, labor/skills interchange,
clinical and scientific collaboration, and people movement that
was enshrined by the European Union acquis communautaire since
1995 [1]. Thus, the training of professionals should include
minimum standards regardless of the country in which they have
been trained in order to guarantee optimum patient care.

In this context, the Union of the European Medical Specialists
(UEMS) attempts to harmonize the training of specialists to the
highest possible level. For Ophthalmology, the UEMS has offered
guidelines [2] to be followed by European countries, including the
possibility to evaluate the level of training individually acquired with

the European Board of Ophthalmology (EBO), founded by the UEMS
in 1992 [3]. However, each European country ultimately decides the
extent of adopting these guidelines and whether the EBO is a
necessary step for trainees to be certified as ophthalmologists.

There is currently a paucity of information regarding the
training content and conditions in the different European
countries. Thus, the aim of this study is to benchmark
ophthalmology residency training in European countries, to assess
the differences and possible deficiencies, and to gauge among the
trainees their degree of satisfaction with residency training, in
order to harmonize and enhance training in Ophthalmology
across Europe.

MATERIALS AND METHODS

A survey was conducted using the online platform GoogleForm® between
November 2018 and January 2020. We targeted all the European young
ophthalmologists (YOs) who were undertaking residency training and
those within 2-years of completing residency training. We asked YOs in
training to respond based on their training experience up to the time of
the survey. If the respondents have completed residency training, we
asked them to respond according to the overall experience of their
residency.
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Fig. 1 Residency length by country. Duration of residency in years
(median £+ SEM) according to countries (in alphabetical order).

The survey was developed and refined by the fellowship subcommittee
of the European Society of Ophthalmologists, Young Ophthalmologists
section (SOE-YO). The subcommittee included both members-in-training
and YOs in clinical practice, in addition to a senior faculty who is
experienced in quality studies and survey design. The survey is consisted
of 5 different sections: personal data, content of the training curriculum,
characteristics of the training program, medical and surgical competencies,
and degree of satisfaction and agreement. The survey questions can be
found in the supplementary information section (available at Eye’s
website). Regarding the medical competencies, respondents were asked
to self-assess their level of confidence in performing different procedures
using a Likert scale. The values were distributed as follows: 1 = not at all
confident, 2 =slightly confident, 3 =somewhat confident, 4 = confident
and 5 =very confident. We ensured that the wording and interpretation
were understandable for YOs in all European regions and that all answer
possibilities were covered. The survey was designed to take no longer than
25 min to complete. The validity of the questionnaire was verified after a
detailed review of each question by the SOE-YO committee. All personal
data and privacy were protected according to the General Data Protection
Regulation (GDPR) of the European Union [4] and only anonymized data
was used in the analysis.

To facilitate the distribution of the survey, we identified all the YO
members on the SOE email distribution list and sent them a URL of the
survey via email. Additionally, national representatives of the SOE-YO
section assisted in approaching potential participants in their correspond-
ing country. Finally, the survey was also advertised on the SOE social media
platform and in the newsletter of the SOE-YO.

Statistical analysis was performed using IBM SPSS V. 25 software (SPSS,
Chicago, IL, USA) and GraphPad Prism Software (GraphPad Software, CA,
USA). Median, standard error of the mean [SEM], and 95% confidence
interval (Cl) were calculated. Non-parametric Kruskal-Wallis test was used
for data comparisons. Correlation analysis was performed using the
Pearson correlation coefficient for bivariate variables. A p<0.05 is
considered statistically significant. A linear regression analysis was
performed, determining the R? value and considering significant also
those results with p-value < 0.05.

RESULTS

Participants demographics

After excluding those who submitted incomplete responses
(n=25), 214 participants were included in data analysis.
These participants represent 36 European countries, all of which
offer ophthalmology residency training. The median number of
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participants per country was 7 [SEM, 0.02]. The country with the
highest number of participants was Portugal (n = 19), followed by
France and Turkey (n=18 each) (Fig. S1). Austria, Iceland,
Kazakhstan, Latvia, and Montenegro offer ophthalmic residency
training programs but were not represented by any participants.

Among the respondents, 83% (178/214) indicated that they
undertake residency training in a public medical system, 13% (28/
214) in a mixed public-private model, and 4% (8/214) exclusively
in a private medical center. At the time of the survey, 63% of the
participants (134/214) were residents, 9% (20/214) fellows (post-
residency trainee), and 28% (60/214) ophthalmologists/consul-
tants (post-training position). Among the participating residents,
21% were in their first year of training (28/134), 18% in the
second year (24/134), 23% in the third year (31/134), 23% in
the fourth year (31/134), 13% in the fifth year (17/134) and 2%
in the seventh year (3/134). Fig. S2.

General organization of the residency programs

The median for the duration in years of ophthalmology training of
the survey participants was 4 [0.07] (Fig. 1). The countries with the
longest training were Ireland and the United Kingdom with 7
years. By contrast, Ukraine and Russia (2 years) and Belarus (one
and a half years), were the countries with the shortest training.

Among all the respondents, 74.8% stated that they had a
national residency curriculum common to all training centers;
20.6% did not have one; and 4.7% did not know if they have one.
Additionally, 22.9% indicated that they had regional or local
programs different from the national curriculum, while 69.6% did
not and 7.5% were unsure. 69.2% of participants responded that
they had an assigned mentor during their training period (Fig. S3).
The time to spend in each subspecialty was not defined by the
program in 49% of respondents. In those cases where it was
defined, this period was between 2 to 6 months depending on the
subspecialty. Strabismus, Retina, Glaucoma, and Cornea-Anterior
Segment present a length of 4-6 months. Cataract, Oculoplastics,
Oncology-Pathology, Neuro-Ophthalmology, Refractive surgery,
Trainees” area of interest, and Observership program last
2-3 months (Fig. S4).

Regarding accreditation, 55.8% reported the presence of a
mandatory certification process, either in the form of a specific
national examination or a national board for Ophthalmology, while
20.6% are not required to sit any mandatory examination prior to
practicing as an independent ophthalmologist. The remainder is
required to sit regional examinations, the EBO or the ICO
(International Council of Ophthalmology) examinations (Table S1).

Only 17.3% of the respondents had a program that defined the
number of on-call days to be performed each month. 78%
performed on-call days in the initial phase of their residency,
increasing this percentage to 91.6% for the middle and final
phases of the residency period (Fig. S5).

Medical competences

Most of participants reported a good level of confidence in the
clinical competencies achieved during their training period. The
respondents reported the highest confidence in the examination
of the visual field by confrontation, the measurement of
intraocular pressure, and the examination of the fundus of the
eye. Conversely, procedures in which respondents felt least
confident in were the forced duction test, interpretation of
electrophysiology studies, indirect ophthalmoscopy with scleral
indentation, and prism cover test (Table 1).

Surgical competencies

Table 2 shows the surgical exposure among participants in

relation to their stages of training at the time of the survey.
Respondents that reported to have a curriculum were asked

about the minimum surgical cases mandated by their residency

training program, and the results are shown in Table S2.
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Regarding cataract surgery, based on those who have a
minimum surgical number mandated by their training program,
the median number of phacoemulsification surgery required for
each trainee was 25 [14.3]. The number of surgeries performed per
resident in each European country is shown in Fig. 2. The countries
in which residents perform the highest number of phacoemulsi-
fication surgeries were Portugal (250 surgeries), United Kingdom
(235), and Greece (119). When the median minimum number
estimated from our survey was used as a threshold, 59.7% of all
surveyed participants performed less than 25 cases, while within
the remaining 40.3% there were some participants who were able
to perform more than 200 surgeries. Focused on those

Table 1. Procedures listed in decreasing order according to the
median values of confidence level of the respondents, including
standard error of the mean (SEM) in brackets.

Procedure or technique Confidence level

Check confrontation fields 5 [0.06]
Check IOP with tonometry 5 [0.04]
Examination of the fundus of the eye through 5 [0.05]
contact and non-contact lenses

Clinical examination of the cranial nerves 4 [0.08]
Direct and indirect ophthalmoscopy 4 [0.06]
Gonioscopy 4 [0.08]
Interpretation of visual fields 4 [0.06]
Ocular ultrasonography 4 [0.07]
Refraction 4 [0.07]
Diagnosis of retinal diseases using 3 [0.08]
angiography

Forced duction test 2 [0.09]
Interpretation of studies: ERG, VEP, EOG and 2 [0.07]
ME

Ophthalmoscopy under sclera indentation 2 [0.09]
Prism cover test 2 [0.09]
The values are distributed as follows: 1 = not confident at all, 2 = slightly

confident, 3 = somewhat confident, 4 = confident and 5 = very confident.
Captions: ERG = electroretinogram, VEP = visual evoked potentials, EOG =
electrooculogram, ME = multifocal electroretinogram. The right column
shows the standard errors of the mean (SEM) for each of them.
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respondents in their 4th to 7th year of residency or those who
already finished, the median of phacoemulsification surgeries
performed were 50 [14] during the residency period, and 46.8% of
them performed less than 25 cases.

Most of the respondents (72%) indicated that they should
perform an average minimum of 100 cataract surgeries in order to
feel surgically independent. The values for other cataract surgery
subtypes depending on the country can be found in Table S3. The
median values per country for other surgeries (repair of palpebral
lacerations or enucleation, among others) can be consulted in
Fig. 2 (specific data for each type of surgery and country can be
consulted in Table S4). By surgeries, we mean procedures
performed in the operating room. Therefore, procedures such as
laser photocoagulation or intravitreal injections, which can be
performed in the office or in a clean room set up for this purpose,
were excluded.

Degree of satisfaction/agreement

The majority of participants (69%) were in favor of an official
program common to all European countries (Fig. 3A). Most
participants agreed (40.6%) or completely agreed (23.8%) with the
need to complete an exam (e.g., EBO or ICO) in order to be eligible
to practice as an ophthalmology specialist (Fig. 3A). The majority
of respondents indicated that they were moderately satisfied
(36.9%), very satisfied (39.7%), or completely satisfied (6.1%) with
the clinical competencies achieved during their residency.
However, regarding surgical competences, 42.1% of respondents
indicated that they were not at all satisfied with their acquired
surgical skills (Fig. 3B).

There was a significant positive correlation between the degree
of satisfaction of the participants with the acquired surgical skills
during their training period and the total number of surgeries
performed for all the surgical techniques analyzed (p <0.05),
except for ECCE, ICCE and enucleation-evisceration surgeries. The
highest correlations found based on the Pearson’s coefficient
were total phacoemulsification surgeries (0.40), followed by total
glaucoma filtration surgeries (0.25) and total eyelid lacerations
repair surgeries (0.20). The highest value of the coefficient of
determination (R?) was obtained for the total phacoemulsification
surgeries performed (0.16), showing a very low capability of the
linear regression predictions to fit the data (Table S5).

We found no significant correlation between the length of
residency and the average confidence level in the clinical
competencies acquired by respondents (p > 0.05). Similarly, we

Table 2.
Procedure Year of residency
R1(n=28) R2(n=25)
Intracapsular cataract extraction (ICCE) 0 0
Manual small-incision cataract surgery 3.6 8
(MSICS)
Retinal detachment repair 7.1 4
Glaucoma filtration surgery 3.6 0
Extracapsular cataract extraction (ECCE) 7.1 0
Repair of corneal lacerations 10.7 8
Extraocular musculature surgery 17.9 12
Enucleation and eviscerations 14.3 32
Pterygium excision 25 28
Phacoemulsification 17.9 24
Repair of eyelid lacerations 25 40

Percentage (%) of participants who performed each procedure according to their position at the time of participating in the survey.

R3 (n=32) R4 (n=32) R5 (n=17) R7 (n=2) PR (n = 80)
0 3.1 0 50 10
6.2 6.2 59 50 7.5
5.6 6.2 11.8 50 15
6.2 31.2 11.8 100 325
6.2 25 0 50 40
344 344 11.8 100 57.5
34.4 28.1 529 100 57.5
28.1 40.6 529 100 62.5
53.1 53.1 41.2 100 725
46.9 65.6 70.6 100 744
59.4 68.7 64.7 100 81.2

Those in post-residency position responded based on the procedures performed during their residency period. Caption: R1 (first year of residency), R2 (second

year of residency), and so on. PR (postresidency position).

Eye (2023) 37:725-731
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found no statistically significant correlation between the degree of DISCUSSION
satisfaction of the participants with the duration of the residency In this work, we highlight the differences in various aspects of
and the total duration (in years) of the training program (p > 0.05). ophthalmology residency training in different European countries.
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Fig. 3 Degree of agreement - satisfaction. Degree of agreement of the participants with the existence of an official program common to all
European countries and an evaluation system that endorses the training of the residents (A) and their degree of satisfaction with the clinical

and surgical training achieved (B).

This heterogeneity covers multiple fields from duration of
residency to medical and surgical competences achieved.

Globally, various organizations have defined medical and
surgical standards, including minimum surgical competencies to
be achieved by ophthalmology residents before completing their
training. Among those, the Accreditation Council for Graduate
Medical Education (ACGME) in the USA [5], the International
Council of Ophthalmology (ICO) [6] and the Pan American Council
of University Professors of Ophthalmology (PACUPO) [7], are some
of the more well-known examples [8].

Despite of the disparities in terms of the duration of the
residency, ranging from 1.5 to 7 years, most of the countries
establish training programs of >4 years. Eight countries have
residency programs that last for 3 years or less: Armenia,
Azerbaijan, Belarus, Estonia, Lithuania, Moldova, Russia and
Ukraine. UEMS have claimed 3 years as a minimum residency
time, which may explain the observation that mainly non-EU
countries with less than 3 years.

The standard competences to be achieved by the resident
precise a minimum residency length in order to build confidence.
However, there is no consensus among the countries to establish
that minimum duration of the training program. Thus, experi-
enced supranational committees should work on finding this
consensus internationally, including a minimum curriculum to be
obtained during those training years. In this sense, most of the
respondents (69%) agree to have an official program common to
all European countries.

This consensus should value the national programs already on
going and find an equilibrium. Most of the respondents (74.8%)
described that they have a national residency curriculum to be
followed. The rest of the respondents (20.6%) do not have one.
Surprisingly, some of the respondents (4.7%) do not know if they
have a curriculum. The importance of following a residency
program to acquire the necessary competences should be
transmitted to the residents, not only for knowing and expecting
what they will do in the residency, but also for them to demand a
proper training.

The heterogenicity among countries also affects the need of a
mandatory examination prior to practicing as an independent
ophthalmologist. Competency assessment has been always
established as a critical step in the residency training program
in order to guarantee optimum training and patient safety.
Different tools and strategies have been described and validated
to help the assessment of ophthalmic competences [9-13].
including on-call performance [14]. To our surprise, some
European countries (i.e., Belarus, Denmark, Finland, France, ltaly,

Eye (2023) 37:725-731

Norway, Spain, Sweden and Turkey) has no mandatory require-
ment for their residents to undergo any accreditation process to
work as an ophthalmologist, even though training centers and
trainers would recommend their trainees to undertake interna-
tional exams such as the EBO or ICO diploma examination. Among
those with mandatory requirement, most require their residents to
sit national examinations of which the content is vastly different.
According to our data, only Belgium, France and Switzerland
require to pass the EBO or ICO exams, instead of national
examination. Most of the respondents (64.4%) agree to have an
unifying evaluation system such as EBO or ICO that endorses their
residency training.

It is evident from our data that there is a deficient surgical
training since a considerable proportion of the respondents are far
from achieving the minimum standards set by some of the
European countries included in this survey. The deficient surgical
training is also reflected in the degree of satisfaction of the
participants. While most were either completely satisfied (6%) or
very satisfied (40%) with their medical competences, only 16.3%
were completely or very satisfied with the acquired surgical
competences, and 42% indicated that they were completely
unsatisfied with their surgical competencies. Surgical competen-
cies are more challenging to teach and assess compared to
medical ones, as it has been previously described in ophthalmic
education [15] and may explain the vastly different experience
that the respondents are receiving.

If we consider the 4th year residents as a reference, as it
corresponds to the median duration of residency in our study and
therefore should reflect the representative final surgical volume
for a given resident in Europe, more than 34% would have
graduated without performing a single phacoemulsification
surgery, 47% without ever excising a pterygium, and 31% never
repaired any eyelid lacerations. These values are staggering
especially since these are common procedures considered
essential for any ophthalmologist [5]. In specific cases, medians
obtained were lower than the minimum number defined by the
official curriculum (e.g., 350 for phacoemulsification surgeries in
the United Kingdom), which may be conditioned by fewer
participants belonging to the last years of residency (only two
for the 7th year), with a lower accumulated surgical experience.
The lack of supervised surgical experience would logically result in
insecurity in early career ophthalmologists when faced with their
first independent surgeries, and likely increase their complication
rate [16]. Indeed, previous studies that have shown that the
complication rate among residents who have performed between
50 and 250 cataract surgeries is around 0.8%; and lower rate of
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complications could be reached once 250 to 350 cases have been
performed [17-20]. A potential solution would be the establish-
ment of a minimum surgical curriculum agreeable by all the
European countries. This curriculum should outline the basic
surgical competences to be performed and acquired by the
trainee during the residency training period. Several authors have
demonstrated a significant reduction in the rate of intraoperative
complications by establishing a comprehensive surgical curricu-
lum [16, 21], and the development of such a curriculum in Europe
will enhance the standard of Ophthalmology training and
subsequently patient safety in Europe regardless of the country
of origin.

The deficient surgical training leads some of the new specialists
to look for ways to prolong or complete their training, such as
fellowship programs, in order to feel surgically independent
[22, 23]. In this sense, very few countries have established
fellowship programs as a requirement in order to become an
ophthalmic consultant totally independent to perform surgery
(e.g., United Kingdom). Conversely, other countries in Europe, such
as Switzerland and Ireland, have subdivided training into medical
and surgical streams. However, most of European countries still
support that residency should enable ophthalmologists to be able
to comprehensively manage common ophthalmic presentations,
including those that require surgery. Thus, fellowships should not
be taken as a solution to compensate deficient residency training,
and should be established as a complementary subspecialisation if
necessary after completing a well-defined residency programs
with minimum standards.

In conclusion, this study reflects the great heterogeneity in the
different residency training programs and competencies achieved
by ophthalmologists in training according to their country of
residency, especially in terms of surgical skills. Residency in
ophthalmology has vital importance in the abilities to be acquired
by the staff during the training period in order to act as an
independent ophthalmologist. Thus, it would be essential for
national governments as well as governing bodies (e.g., UEMS and
EBO) to establish a European training curriculum common to all
national teaching committees.

Summary

What was known before

® The training of ophthalmology residents across Europe takes
place in centers with very different characteristics. The
competent supranational organizations are trying to standar-
dize the training that ophthalmology residents in Europe
should acquire.

What this study adds

® There is a wide disparity in the training of residents in Europe
depending on the country in which they undertake their
training program. There is a high degree of satisfaction with
the medical competencies acquired during residency. In
contrast, a significant proportion of residents are dissatisfied
with the surgical competencies acquired during their training
program.

DATA AVAILABILITY

The data that support the findings of this study are available upon request from the
corresponding author, [MGA]. The data are not publicly available because they
contain information that could compromise the privacy of the participants.
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